Abstract
Background
Findings from the most recent Australian National Survey of Mental Health and Wellbeing (NSMHWB) indicate that 45.5% of the Australian population aged between 18 and 65 had experienced mental illness (e.g. depression, anxiety and/or substance use) at some stage in their lives [1] . Mental ill-health is associated with substantial economic burden, with an estimated annual cost to the Australian Government of $20 billion.
Being employed is generally associated with better mental health and wellbeing [2] , as well as a range of social and economic benefits [3] . The workplace can provide an important setting for interventions to promote better mental health among employees; support recovery from mental ill-health, and mitigate the risk of mental illhealth by identifying and minimizing workplace hazards [4] . Building and maintaining a mentally healthy workforce and creating a mentally healthy workplace maximises employee wellbeing, and can increase employee productivity [4] .
Conversely, unaddressed mental ill-health can have an adverse impact in the work setting. These are most Page 2 of 10 Tynan et al. Int J Ment Health Syst (2018) 12:66 commonly expressed in terms of lost productivity, mental ill-health related absenteeism, presenteeism (attending work, but not working at full capacity), workplace injury and staff turnover [5] . It is estimated that mental health problems incur cost to Australian business of $10.9 billion each year [6] . Importantly, previous research suggests that even simple workplace mental health programs can yield substantial returns on investment [7] , with an estimated return of $2.30 for every $1.00 invested in effective action [6] .
There is some evidence to indicate higher rates of depression in male dominated industries, when compared to other industries or the general population [8] . However, addressing mental ill-health in male-dominated industry presents a number of challenges, as men tend to have a lower mental health literacy [9] , and are less likely to discuss mental ill-health with either professional or non-professional sources of support [10] . Mental illness stigma is also higher in men [11] , which is often associated with a number of adverse consequences, including a reluctance to seek help [12, 13] . As a result, mental illness within male-dominated industries may be more likely to go unrecognised and untreated. It is particularly noteworthy that suicide rates are highest in some maledominated occupations [14] , reflecting greater rates of suicide among males in general [15] , but also suggesting contributing factors in specific occupational groups (e.g. "blue-collar" occupations) [14] .
Evidence suggests that workplace mental health programs are most effective when they adopt a multi-component approach [16, 17] , with the determinants of mental ill-health widely recognised to be multi-faceted in nature [18] . Elements of effective workplace mental health programs include the provision of education regarding mental health and mental illness, increasing the capacity of supervisors/managers to identify and respond to mental illness in their staff, having workplace policy that supports employees who have mental health problems, and return to work programs available to support employees transitioning back to work after a period of absence [19] .
Mining and mental health
Mining is one of the largest male-dominated industries in Australia, directly employing an estimated 2% of the total national workforce, with over 100 coal mines operating across the two primary coal producing states: New South Wales (NSW) and Queensland (QLD). Media and community attention on mental health of employees in the mining industry has been triggered by concerns regarding suicide in mining occupations [20] .
There are a number of challenges to addressing mental ill-health within the mining industry. Male-dominated industries in general are often characterised as possessing a stoic 'macho' culture, which combined with the stigma surrounding mental illness, may present as a significant attitudinal barrier to the overall acceptance of mental health related programs [21, 22] . Other factors associated with working in the mining industry that may impact on employee mental health and wellbeing include: working long hours, compression rosters, shift work, performing tasks that are both physically demanding and repetitive, working considerable distances from home, and displacement from familial social support networks. Most mines are located in rural or remote areas, where the availability of local professional support services is limited [23] . To be effective, mental health programs must overcome these unique cultural and social challenges, and tailor a program to meet the specific needs of the industry. Hence, any program developed for the mining industry needs to be both evidence-based and informed by industry specific needs, to ensure it is culturally relevant and acceptable.
The "working well" program
Initially a baseline assessment of mental ill-health was conducted, which identified significantly higher alcohol use [24] and levels of psychological distress [25] among mining employees when compared to population prevalence data. The findings also highlighted the preferred patterns for seeking assistance was by consulting with non-professional sources of support for mental health related problems [10] , as has previously been reported in other male-dominated long distance commute workforces [26, 27] . These results informed the selection of programs suited to the specific needs of the industry. Peer based programs have been effective in other work settings in promoting and facilitating early help-seeking behaviour [4] .
The current study aimed to evaluate the feasibility, acceptability and effectiveness of implementing a peerbased, multi-component mental health program in the Australian coal mining industry. The program core was built on a mining focussed modification to a highly successful peer-based suicide prevention and mental health promotion program developed for the construction industry ("MATES in construction") [28] which focuses on suicide prevention, promoting awareness of mental ill-health, and providing tools to identify those who may require more specialised support.
Methods
The study was approved by the University of Newcastle Human Ethics Committee (Approval Numbers: H-2013 
The working well mental health program (WWMHP)
The WWMHP consisted of a number of complementary components. The core was MATES in mining (MIM), a pilot of the multi-modal mental health and suicide prevention program based on the MATES in Construction program [28] . This consists of three levels of training which are used to establish a peer based 'gatekeeper' network on the worksite:
1. All workers on site participate in a one hour 'general awareness training' (GAT), which aims to increase awareness of mental illness and suicide, improve knowledge of warning signs, and encourage workers to offer support to colleagues in need. 2. Subsequently, volunteer 'connectors' are recruited and provided with an additional four hours of 'gatekeeper training' , which aims to provide skills on identifying risk and techniques for engaging co-workers. 3. Key workers on site are also provided a two-day 'applied suicide intervention skills training' (ASIST), which prepares staff to offer support in a crisis situation. 4. The on-site peer-support program is complemented by field officers, case management support and a 24/7 helpline [29] .
This model was chosen for WWMHP, given the success of the program in the construction industry [28] [29] [30] [31] which in part is attributed to the fact that presenters have previous experience working in maledominated industry, which provides a sense of authenticity and credibility.
Supervisor training
The MIM training was complemented by a tailored two hour skill based training for supervisor and frontline leaders developed for the WWMHP in response to an industry identified need. Supervisor training provided an introduction to mental health and mental ill-health, and used a series of vignette based case-studies to promote discussion of issues relevant to managing staff experiencing mental ill-health and/or suicidal behaviour. The focus was on building confidence, skills and capacity to respond effectively.
Process evaluation of the WWMHP
A process evaluation was conducted before and after the MIM and the supervisor training. The purpose of this evaluation was to assess program implementation, acceptability and immediate changes in participant confidence.
Mates in mining (MIM) and supervisor training
For sites that received the MIM and/or supervisor training, all participants were invited to complete a paper-based pretest/post-test evaluation survey during training. The survey included identical questions across both time points to measure participant change and training effectiveness, with additional questions asked exclusively at post-training that canvassed acceptability, attitudes towards program content and implementation.
Outcome evaluation
The outcome evaluation was designed to measure longerterm effects of the WWMHP training. This evaluation assessed changes, at a site level, in employee perception of mental illness stigma, help-seeking for mental health related problems, and perception of the workplace commitment to employee mental health. The data were collected over two phases, with Phase One before training, and Phase Two an average of 10 months later.
Participation and recruitment
All participating mines were sent information packages prior to data collection including posters for display, and PowerPoint slides for presentation at pre-shift meetings. A researcher provided a brief presentation outlining the purpose of the research and distributed information statements and paper based surveys onsite at each data collection point. Surveys, took an average of 15 min to complete. All staff currently working at the participating mine sites at the time of data collection were invited to participate in the study.
Primary outcome variables
The domains of assessment were guided by the workplace psychosocial safety climate model [32] , with all instruments informed by theory, expert review and industry advice supporting rigour and pragmatism. Key outcome data were collected to assess changes at the site level following implementation of the WWMHP. The primary outcome measures included an evaluation of mental illness stigma, help-seeking behaviour for mental ill-health, and the perception of workplace support for mental health related issues.
Stigma
The perception of mental health stigma in the workplace was measured using a perceived stigma scale [33] . Participants were asked to indicate whether they felt that an employee would be treated poorly in the workplace if they were to disclose that they had been diagnosed with a mental illness. Perceived stigma was measured on a fivepoint scale ranging from 'strongly disagree or disagree' (low stigma) to 'agree or strongly agree' (high stigma).
Help-seeking
Participants were asked to self-report the number of times they had consulted with various support people to discuss their own mental health within the preceding 12 months, using a previously validated tool [33] .
Perception of workplace commitment to mental health
Using a five-point scale (range: 1-strongly disagree to 5-strongly agree), we assessed various dimensions regarding the perception of workplace support: offering flexible work arrangements; mental health training for employees and supervisors; management understanding of mental health related issues; and workplace policy supporting the mental health of employees.
Data analysis
Microsoft excel and SPSS (version 23) were used for all data analysis. WWMHP pretest-posttest evaluation data were analysed descriptively, and using paired sample t-tests where appropriate.
Initial analysis of the Phase One and Phase Two data was descriptive in nature, focussing on sample characteristics and prevalence rates of primary outcome variables. Chi square analysis and independent t-tests were used where appropriate. All significant Chi square were followed up by a 2 × 2 factorial ANOVA (treatment: comparator vs WWMHP; phase: Phase One vs Phase Two) to explore differences in the magnitude of effect size.
As the research did not preclude new participants at Phase Two, logistic regression was used to determine any significant changes in the composition of the sample between Phase One and Phase Two.
For all statistical analysis, we used an α criterion of 0.01 to partially control for the number of statistical tests.
Results

MATES in mining-feasibility, acceptability, and effectiveness
Across the four sites that received the WWMHP, a total of 1163 participants (1014 male; 135 female; 14 not specified) completed the MIM GAT program (site range 86-569). MIM Connector training was completed by 114 participants (92 male; 10 female; 12 not specified).
Impact of training
Participants who completed either the MIM GAT and/or the connector training displayed significant post-training improvements in their self-reported confidence in identifying workmates with a mental health problem, where they could get support, willingness to start of conversation with a workmate, and perceptions of the workplace as supporting mental health of the site employees (see Table 1 ).
Perceptions of training
Participants reported that the training was relevant, useful, well delivered, and is something that they would recommend to others. On a five-point scale (range: 1-not at all to 5-very much so), participants mean scores indicated that they felt that the content was relevant (GAT M = 4.1, SD = 0.8; connector M = 4.7, SD = 0. 
Supervisor training-feasibility, acceptability, and effectiveness
Supervisor training was completed by 117 supervisors across the four sites. Following the training supervisors had a significantly improved understanding of mental health, were significantly more confident that they could identify mental health difficulties in the workplace, recommend professional support, and have a conversation about mental health with their staff (Table 2) .
Perceptions of training
The content and delivery of the training was also well received, participants mean scores indicated that they felt that the content was relevant (M = 4.4; SD = 0.7), useful (M = 4.4; SD = 0.7), delivered satisfactorily (M = 4.5; SD = 0.6) and that they would recommend the training to other sites (M = 4.5; SD = 0.7).
Outcome analysis
All of the eight mines that participated in Phase One were approached for Phase Two data collection. One mine was unable to participate in Phase Two data collection due to significant changes at the site. The final sample of mines where Phase Two data were collected consisted of sites from both NSW (n = 4) and Qld (n = 3), and involved open cut (n = 3) and underground mining (n = 4). A total of 2508 participants completed the survey across Phase One (n = 1457) and Phase Two (n = 1051). For sites that participated in the WWMHP, 969 participants completed Phase One (mean site response rate: 76%) with 637 participants at Phase Two (mean site response rate: 86%). At comparator sites, 488 participants completed Phase One (mean site response rate: 60%), and 413 completed Phase Two (mean site response rate: 81%). Key sample demographic and workplace characteristics are provided in Table 3 .
Of the 1051 participants who completed the Phase Two survey, 588 (55.9%) indicated that they had participated in the Phase One survey. Measurement of individual change was possible for 332 (56%) participants who completed both Phases and provided matching codes.
Of the 637 participants from sites that received the WWMHP at Phase Two, 329 (51.6%) indicated that they had participated in at least one of the WWMHP programs, with 305 (47.9%) completing GAT, 37 (5.8%) self-reporting Connector training, and 12 (1.9%) completing ASIST (note: some participated in more than one type of training). 
Mental illness stigma
Stigma was measured by participants indicating whether they felt an employee experiencing mental illness would be 'treated poorly in the workplace if people found out about it' . The findings indicate a trend towards a decrease in stigma across both control and WWMHP sites, however the effect of time or treatment was not significant (p > 0.01) (see Table 4 ).
Responses to mental health problems
The proportion of participants who reported seeking assistance for mental health needs, either professional or non-professional help, was high. The GP was the most common professional source of support (comparator: Phase One = 17.7%, Phase Two = 17.3%; WWMHP: Phase One = 19.8%, Phase Two = 16.5%), with non-professional sources (e.g. friends and family) also common (comparator: Phase One = 39.4%, Phase Two = 36.6%; WWMHP: Phase One = 40.9%, Phase Two = 30.6%). The data showed a modest non-significant decrease in helpseeking between Phase One and Phase Two, however, this remained considerably higher than national community data (all ps > 0.01).
Perceived mine commitment to mental health
There were a number of significant differences in the perception of the workplace commitment to mental health between Phase One and Phase Two. As shown in Fig. 1 , at Phase Two for both WWMHP and control sites there was a significant increase in the proportion of employees who felt that their mine provides education to supervisors (p < 0.01) and employees (p < 0.01) regarding mental health, and that the managers have a good understanding of mental health related issues (p < 0.01). Of note, there was a significant interaction observed between treatment and phase with regards to the perception that mine provides education to supervisors F(1,2358) = 3.303, p = 0.049, indicating the magnitude of the increase was greater at WWMHP sites. While there was a trend towards significance, there was no significant phase by treatment interaction for perception of the mine providing education to its employees, or that the managers have a good understanding of mental health, despite main effects of time, indicating that there were similar improvements in these measures across both WWMHP and comparator sites. Sites that received the WWMHP did have a significant increase in the proportion of employees who felt that their workplace policies support the mental health of mine employees at Phase Two (p < 0.01), a change that was not observed at control sites.
Discussion
Improving understanding of mental health problems, overcoming stigma, promoting seeking advice and support from available services are important steps in addressing mental ill-health in the workplace. Part of the challenge of implementing programs within workplaces, particularly those within male-dominated industry, is ensuring that they meet the specific needs of the employees, and are both feasible and acceptable. Using information from industry to inform the selection of programs that may be most suitable, the current research demonstrated the feasibility and acceptability of implementing a peer-based mental health support program in the Australian coal mining industry.
Process evaluation of the WWMHP
Mates in mining
A primary aim of the current research was to evaluate the feasibility of implementing a mental health program in the Australian mining industry. Our results indicated significant uptake at participating sites, with the number of employees who completed the GAT representing a considerable proportion of the participating sites' employees. Feasibility was also demonstrated by the method of implementation, with the GAT often embedded as a component of the sites routine training days. Together, the site uptake and ability to include the program within existing workplace systems provides evidence to support the feasibility of implementing mental health programs within this industry. Importantly, given the well-recognised challenges of implementing mental health programs in male-dominated industry [8] , the training was also considered acceptable by the participating employees. The majority of participants perceived the content as both useful and relevant, and would recommend the training to other sites. Perhaps the clearest demonstration of acceptability however, was the proportion of employees who voluntarily self-nominated (> 10%) to participate in the connector training. The overwhelming response provided evidence to suggest that the employees were interested in taking a more active role in addressing mental health in their workplace.
The evaluation also provided evidence of immediate effectiveness, with significant changes in employee attitudes. Employees were significantly more confident and felt better equipped to begin a conversation about mental health with a colleague they were concerned about after completing training. Identification of early indicators of mental health problems in the workplace and perceived capacity to intervene are desirable characteristics of effective workplace mental health programs [8] . The current study provided evidence to suggest the effectiveness of the MIM program, an adaptation of a program developed for, and previously evaluated in the construction industry [28] [29] [30] [31] .
Supervisor training
Supervisor training was associated with a number of positive outcomes demonstrating acceptability and feasibility. Overall satisfaction with supervisor training was high, with content identified as both relevant and useful for their role as a supervisor. Supervisors reported significant improvements in mental health literacy, with increased confidence in identifying mental health difficulties in the workplace and capacity to offer support and recommend professional services. Greater confidence in being able to have an effective conversation about performance issues that may be due to a mental health related problem and greater willingness to start a conversation with staff they were managing about their mental health was reported. The self-reported ability to recognise specific signals that might indicate mental ill-health, and awareness of the supports available are important foundations for promoting early assistance for people experiencing mental health problems. Supervisors play a pivotal part in creating a work environment that values and respects workers and cares about their well-being and improving the psychosocial work environment [34, 35] . Our results align with previous studies that indicate providing supervisors with necessary skills and information on mental health, including relevant occupational stressors had a favourable effect on workers mental health [36] .
Outcome evaluation Mental illness stigma
Stigma is often cited as one of the greatest barriers to accessing treatment for mental illness [37] . In the current study, in relation to the perception of workplace mental health stigma, fewer people felt that a person would be treated poorly if they disclosed mental ill-health at Phase Two when compared to Phase One. These findings suggest that an ongoing dialogue about mental health is necessary, and with continued commitment to and promotion of mental health awareness, the cultural stigma associated with mental ill-health is likely continue to decline.
Help-seeking for mental ill-health problems
Treatments for mental ill-health are effective but access to treatment is poor. Ensuring that individuals feel confident and aware of how to seek help for mental ill-health can impact upon the treatment of mental illness [38] . Encouragingly, this study showed that many employees self-reported discussing their own mental health with professional and non-professional sources of support. Despite having a predominantly male sample, the overall proportion of participants who reported professional service use was almost double the national estimate from the NSMHWB (11.9%). It is unclear why service utilisation was higher than reported previously. One possibility is that the high proportion of service use reflected a greater need for accessing services, which is supported by the higher levels of psychological distress observed in the current study than in the NSMHWB. Nevertheless, the results show that a considerable proportion of coal miners are actively engaged in activities to improve their mental health.
Perceived mine commitment to mental health
Participation in the WWMHP created a significant positive change in the employees' perception of their workplace commitment to the mental health of its employees. There was a significant increase in the proportion of employees who felt the workplace provided education to employees and supervisors about mental health, and a corresponding significant increase in the perception that the mine management have a good understanding of mental health related issues. Interestingly, a subset of these improvements were also observed at control sites, which may indicate that minimal intervention (e.g. a survey on mental health) may have generated interest in, and improved awareness of mental health related issues. While we did not observe a change in the perception of employees around the offering of flexible work adjustments, the results do show that participation in the research has created an environment where employees feel more aware of mental health related issues, and perceive their workplace as committed to the mental health of its employees. This is consistent with other studies that have shown workplace commitment to mental health using a range of strategies, including education, addressing individual workplace risk factors and ensuring supports available for those experiencing a mental illness are effective [4, 18, 39, 40] .
Strengths and limitations
In implementing and conducting a workplace mental health program, several lessons have been learned regarding the contextual influences related to the mining industry. The study was conducted throughout a time of significant economic change in the industry, with resultant organisational restructuring and staffing changes which may have impacted upon employee mental health. One of the control sites elected to discontinue their participation in the research. However, participant involvement and engagement in the study was strong, supporting the need to address mental health problems within the industry. Internal mining champions who promoted participation in the program at a site level were vital to the success of the WWMHP and are seen as important to assist acceptance of mental health programs within the workplace. The process evaluation measured participant perceptions and attitudes, however we are unable to determine if this translates into changes in participant behaviour. Future research could also investigate whether these changes in attitudes are sustained over time, or whether refresher courses are needed to induce long-term change.
Completing research within an applied and real-life industry setting naturally encounters challenges related to the competing interests of all involved, including tensions related to the allocation of time to participate and productivity. As such, access to workers for research data collection and to attend the WWMHP required all parties to be dedicated, flexible and responsive. Training days, which regularly occur at some mines, were an ideal time to approach participants for components of this study.
Conclusion
The WWMHP project included: a general awareness education program and peer assisted model of support; and supervisor/leader training, which built employee resilience through improved coping skills and social support; promoted better understanding of common mental health problems and effective ways of responding if concerned about oneself or someone else. The WWMHP promoted a healthy workplace culture including stigma reduction, while promoting support among work teams and groups.
This program was well received by employees, supervisors and managers. The success of this mental health program is the result of a combination of evidence-based programs and services, embedded within workplace policy and undertaken with a robust organisation-wide strategic approach.
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